A meta-analysis of the stability of low IQ (IQ Ͻ 80) was performed on IQ tests that have been commonly used-tests that were derived by D. Wechsler (1949 Wechsler ( , 1955 Wechsler ( , 1974 Wechsler ( , 1981 Wechsler ( , 1991 Wechsler ( , 1997 and those based on the Binet scales (L. M. Terman, 1960; L. M. Terman & Merrill, 1972) . Weighted-mean stability coefficients of .77 and .78 were found for Verbal IQ (V IQ) and Performance IQ (P IQ) on the Wechsler tests and .82 for Full-Scale IQ (FS IQ) on both Wechsler and Binet tests, for a mean test-retest interval of 2.8 years. Although the majority of FS IQs changed by less than 6 points, 14% changed by 10 points or more. The author suggests that the results of IQ assessment should be treated with more caution than previously thought.
IQ tests have been used to measure low intellectual ability ever since Binet and Simon produced their original test in 1905. The diagnosis of mental retardation still requires a measured IQ below a specified figure, usually IQ 70 (American Association on Intellectual and Developmental Disabilities [formerly the American Association on Mental Retardation], 2002; American Psychiatric Association, 2000; British Psychological Society, 2001 ). Consequently, individuals' measured IQ can have a significant effect on their diagnosis and the services they receive. Knowledge of the degree to which individuals' measured IQ is likely to change if they are reassessed would seem to be important, as it would have clear implications for any diagnosis of mental retardation.
Any psychometric assessment is subject to error. An estimate of this error is given by the standard error of measurement (SEM), which is the standard deviation (SD) of test scores that would be expected to occur if the tests were repeatedly given to the same client. SEM is a function of the reliability of the test: the higher the reliability coefficient, the lower the SEM. For the Wechsler IQ assessments (Wechsler, 1949 (Wechsler, , 1955 (Wechsler, , 1974 (Wechsler, , 1981 (Wechsler, , 1991 , SEMs of approximately 2.5 points have been reported. However, the reliability coefficient used to calculate SEM on the Wechsler tests is based on the split-half reliability of the subtests, obtained by correlating participants' performance on alternative items in subtests. The resulting correlation gives an estimate of the error that is due to a lack of internal consistency (Anastasi & Urbina, 1997) . However, as split-half reliability only requires a client to take the test on one occasion, it does not account for any error that is due to change between the two assessments. These could include changes such as in the situation in which the test was given, the state of the client when he or she was assessed, or any genuine change in intellectual ability.
The degree to which measured IQ changes over time is indicated by the stability coefficient, the correlation between assessments done some time apart with the same individuals, using the same test. The stability coefficient accounts for error that is due to changes both in test situations and in the state of the individuals between assessments, as well as any genuine change in ability. Stability coefficients for Full-Scale IQ (FS IQ) of .89 and .91 have been reported for the Wechsler Intelligence Scale for Children, Fourth Edition (WISC-IV; Wechsler, 2003) , and the Wechsler Adult Intelligence Scale, Third Edition (WAIS-III; Wechsler, 1997) , respectively, for assessments done about 1 month apart. Although these stability coefficients seem reasonable, they result in greater SEMs than those based on the split-half reliability. Anastasi and Urbina (1997) gave the following formula to calculate SEM:
where SD is the standard deviation of the test and r is a reliability coefficient. When this formula is applied to above stability coefficients for FS IQ and an SD of 15, it results in SEMs of 5.0 and 4.5 for the WISC-IV and the WAIS-III, respectively. This compares with the SEMs cited in the manuals that are based on split-half reliability of 2.7 and 2.3 for the WISC-IV and the WAIS-III, respectively.
Because the SEM corresponds to the SD of IQ scores that would be expected if an assessment were repeatedly given to a single client, it can be used to calculate the proportion of scores that would be expected to change by given amounts. If IQ were a continuous variable, one would expect 68% of scores to change by less than 1 SEM and 4.5% by more than 2 SEM. However, because IQ is given in whole numbers, allowance has to be made for this in the calculations. Taking this into account, one would expect that, for the stability SEM of 5 points, 73% of WISC-IV (Wechsler, 2003) FS IQs would change by less than 6 points and 6% would change by 10 points or more. However, it would be a mistake to use these SEMs to predict the stability of IQs for clients suspected of having intellectual disability. The stability coefficients given in the Wechsler test manuals were obtained using participants in the normal range of intellectual ability and, therefore, may not necessarily apply to individuals with low intellectual ability (cf. Anastasi & Urbina, 1997) . To ascertain the stability of tests of intelligence in the low-ability range, one must look at studies that specifically test this. The purpose of this study was to conduct a meta-analysis of these studies.
Method
A search of the literature was made for studies reporting on the stability of low IQ. The following inclusion criteria were used: The mean FS IQ on at least one assessment was less than 80, the sample of clients included more than one diagnostic group, and the assessment used was well standardized, with good concurrent validity. Studies were not included if the participants were exclusively from a single diagnostic group where a general decline in intellectual ability over time may be expected: for example, Down syndrome (Carr, 1988) , fragile X (Hodapp et al., 1990) syndrome, fetal alcohol syndrome (Streissguth, Herman, & Smith, 1978) , or LeschNyham syndrome (Matthews, Solan, Barabas, & Robey, 1999) . Studies were also excluded if the assessment had been shown to have poor concurrent validity when used with participants with low intellectual ability, such as the Peabody Picture Vocabulary Test (Burnett, 1965; Pasewark, Fitzgerald, & Gloechler, 1971 ). An initial search was undertaken using the Web of Science and Cambridge Scientific databases, with the following search words: intelligence, mental retardation, and learning disabilities. Identified articles were read and any relevant references cited in them followed up on. This process was continued until no more new articles were found.
Results
In all, 18 studies were located involving 2,026 participants. Five of these studies (Goodman, 1976; Holowinsky, 1962; Reger, 1962; Thomas, 1980; Whatley & Plant, 1957) reported only on changes in mean IQ over time, whereas the others reported stability coefficients.
Change in Mean IQ
The average change in mean IQ (weighted for the number of participants in the studies) for all studies was Ϫ0.56 for the Verbal IQ (V IQ), 2.60 for the Performance IQ (P IQ) on the Wechsler tests (Wechsler, 1949 (Wechsler, , 1955 (Wechsler, , 1974 (Wechsler, , 1981 (Wechsler, , 1991 and 0.41 for FS IQ, which also included the Binet tests (Terman, 1960; Terman & Merrill, 1972) . The changes in V IQ and FS IQ of less than one point were not clinically or, applying central limit theorem (cf. Howell, 1992) , statistically significant. The 2.60 increase in P IQ was statistically significant (p Ͻ .0001), suggesting a systematic increase in P IQ and possibly indicating a systematic variance in the measurement of P IQ associated with repeated testing (possibly due to a practice effect and/or a genuine increase in P IQ over time). Table 1 shows the studies that reported stability coefficients in addition to the following: the number of people in the sample, the assessment used, the average interval between assessments, the mean age of the participants when first assessed, the mean FS IQ and SD when first assessed, and the mean Note. These studies reported an intertest correlation (stability coefficient) for IQs together with the number of participants in the study (N), the test that was used (WISC ϭ Wechsler Intelligence Scale for Children [Wechsler, 2003] ; WAIS ϭ Wechsler Adult Intelligence Scale [Wechsler, 1997] ; WISC-R ϭ Wechsler Intelligence Scale for Children-Revised; WAIS-R ϭ Wechsler Adult Intelligence Scale-Revised; WISC-III ϭ Wechsler Intelligence Scale for Children, 3rd Edition; Binet ϭ Stanford-Binet Test), the interassessment interval in months, the mean age of the participants at the time of the first assessment in years, the initial mean FullScale IQ, standard deviation of the initial IQ (IQ SD), the correlation for Verbal IQ (Vr), the correlation for Performance IQ (Pr), and the correlation for Full-Scale IQ (FSr). The weighted means are the means weighted for the number of participants in the study. NG ϭ not given. Note that the N of 66 given for Canivez and Watkins (2001) differs from the N of 60 given for the same study in Table 2 .
Stability Coefficients
stability coefficient (weighted for number of participants in the sample), for V IQ, P IQ, and FS IQ across the studies. To identify factors that may have influenced the stability of low IQ, these coefficients were correlated with the following variables: group size, the test-retest interval, the initial average age of the participants, and the initial IQ of the participants. None of these correlations approached statistical significance. Anastasi and Urbina (1997) suggested that reliability correlations should be .80 or above. Although many of the stability coefficients fell below this level, the weighted-mean correlations were .77 (range ϭ .48-.92), .78 (range ϭ .54-.91), and .82 (range ϭ .56-.95) for V IQ, P IQ, and FS IQ (including the studies using Binet scales; Terman & Merrill, 1972) , respectively. This suggests reasonable stability for FS IQs and acceptable stability for V IQ and P IQ.
Changes in Subtest Scaled Scores
The six studies reporting stability coefficients on individual subtests in the Wechsler scales (Wechsler, 1949 (Wechsler, , 1974 (Wechsler, , 1981 (Wechsler, , 1991 Note. Study demographics included the number of participants in the study (N), the test that was used (WISC ϭ Wechsler Intelligence Scale for Children [Wechsler, 1949] ; WAIS ϭ Wechsler Adult Intelligence Scale [Wechsler, 1955] ; WISC-R ϭ Wechsler Intelligence Scale for Children-Revised [Wechsler,1955] ; WAIS-R ϭ Wechsler Adult Intelligence Scale-Revised [Wechsler, 1981] ; WISC-III ϭ Wechsler Intelligence Scale for Children 3rd Edition [Wechsler, 1991] ), the interassessment interval in months, the mean age of the participants at the time of the first assessment in years, the initial mean Full-Scale IQ, the correlation for Verbal IQ (Vr), the correlation for Performance IQ (Pr), and the correlation for Full-Scale IQ (FSr), with the mean IQ when initially tested in brackets. The correlations, weighted for number of participants, of each subtest: I ϭ Information, S ϭ Similarities, A ϭ Arithmetic, V ϭ Vocabulary, C ϭ Comprehension, DS ϭ Digit Span, PC ϭ Picture Completion, PA ϭ Picture Arrangement, BD ϭ Block Design, OA ϭ Object Assembly, CD ϭ Coding/ Digit Symbol. NG ϭ not given. Note that the N of 60 given for Canivez and Watkins (2001) differs from the N of 66 given for the same study in Tables 1 and 3 , and is the highest N for any subtest applying to S and PA, only; N for the other subtests were as follows: 59 for PC, I, A, BD, and V; 58 for CD, OA, and C; and 41 for DS. Table 3 shows the 11 studies that gave information on the proportion of clients whose IQ changed by specific amounts between assessments.
The Proportion of Clients Whose IQ Scores Changed
From these data, it is apparent that most IQs changed relatively little, with a weighted mean of 57% of IQs changing by less than 6 points. However, a weighted mean of 14% of IQs changed by 10 points or more. Note. Study demographics include the number of participants in the study (N) and the interassessment interval in months. The N of 66 given for Canivez and Watkins (2001) differs from the N of 60 given for the same study in Table 2 . WISC ϭ Wechsler Intelligence Scale for Children (Wechsler, 1949) ; WAIS ϭ Wechsler Adult Intelligence Scale (Wechsler, 1955) ; WISC-R ϭ Wechsler Intelligence Scale for Children-Revised (Wechsler, 1974); WAIS-R ϭ Wechsler Adult Intelligence Scale-Revised (Wechsler, 1981) ; WISC-III ϭ Wechsler Intelligence Scale for Children 3rd Edition (Wechsler, 1991) ; Binet ϭ Stanford-Binet Test (Terman, 1960; Terman & Merrill, 1972) .
Discussion
The purpose of this meta-analysis was to find a mean stability coefficient of low IQ that could be used to estimate likely changes in measured IQ between assessments. Weighted-mean stability coefficients of .77 for V IQ, .78 for P IQ, and .82 for FS IQ were found that corresponded to SEMs of 7.2, INTELLECTUAL AND DEVELOPMENTAL DISABILITIES VOLUME 46, NUMBER 2: 120-128 APRIL 2008 Stability of low IQ S. Whitaker 7.0, and 6.4 for V IQ, P IQ, and FS IQ, respectively. For the mean SEM for FS IQ of 6.4, one would expect that 61% of FS IQs would change by less than 6 points and 13% by 10 points or more. This estimate is similar to that found by those studies that reported on the proportion of clients whose IQ changed by specific amounts, where a weighted average of 57% of IQs changed by less than 6 points and 14% of IQs changed by 10 points or more. This similarity suggests that mean SEM for stability provides a reasonable estimate of probability of IQ change by specific amounts between assessments. The subtest scores were less reliable than the IQs. None of the subtests had a weighted-mean stability coefficient of more than .8, the figure suggested by Anastasi and Urbina (1997) as the minimum acceptable reliability coefficient. Similarities, Comprehension and Picture Completion subtests were below .5. It is not surprising that the subtests were less reliable than the IQs, given that IQ scores are a function of the client's performance on several subtests. Nonetheless a subtest score obtained some time ago cannot be regarded as a very accurate predictor of the score the client would obtain today. Therefore, subtest scores should only be interpreted with caution.
In broad terms, there are probably three basic reasons why an individual's tested IQ may change over several years. First, random error due to small changes in factors, such as test administration and scoring, the level of distraction present, and the state of the person being assessed on the day, may result in variations in IQ around an unchanged mean. Second, there may be some systematic error, whereby scores change consistently in a particular direction, resulting in a change in mean IQ. Although a significant change in mean IQ was not found for V IQ and FS IQ, there was a significant increase in P IQ of 2.60 points. The most obvious source of this error is a practice effect, whereby the client does better on the test the second time, having practiced it on the first occasion. However, an additional factor may be the Flynn effect (Flynn 1985) : the tendency for measured IQ to increase by approximately 0.3 points a year, though more so in the P IQ than V IQ. A third possible reason for a change in measured IQ over time is an actual change in a client's intellectual ability. The studies considered here had an average test-retest interval of just under 3 years, which may be sufficient time for factors such as changes in quality of education, change in diet, or intellectual stimulation to affect an individual's intellectual ability. If the change in IQ was largely due to a genuine change in ability, more recent tests must be considered more accurate estimates of an individual's true IQ. However, if the change is mainly due to error, more recent tests cannot be considered significantly more accurate than those carried out some time ago. Unfortunately, the data that were available here did not allow a full analysis of the degree to which change was due to error or to genuine change in ability, though the failures to get significant correlations between the test-retest interval and stability coefficient of the studies suggest that change was mainly due to error.
These findings have implications for our interpretation of the results of IQ assessment and any diagnosis made on the basis of them. It is typical in presenting the results of IQ tests to give a 95% confidence interval, that is, the range of scores in which the client's true IQ has a 95% chance of falling. It is calculated by multiplying SEM by 1.96 and then adding and subtracting the resulting figure from the obtained IQ score to get the upper and lower limits of the interval. The 95% confidence intervals for Wechsler (1949 Wechsler ( , 1955 Wechsler ( , 1974 Wechsler ( , 1981 Wechsler ( , 1991 assessments are about 5 points. However, these are based on the SEM for internal consistency. If the 95% confidence interval is calculated using the stability SEM for FS IQ of 6.4, it is 25.08 points, or 12.54 points on either side of the obtained IQ. This would mean that an individual would have to obtain an IQ above 82 before one could be 95% confident that he/she had an IQ above 70, or an IQ below 57 before one could be 95% confident that he/she had an IQ below 70. It follows from this that if one is simply going to use information from a single IQ assessment done some years ago, one cannot be 95% certain of a diagnosis of intellectual disability unless the IQ is less than 57. Similarly, one could not say with 95% confidence that a client should not have a diagnosis of intellectual disability unless his/her IQ was above 82. However, IQ results do not always come in isolation. Information may be available that could suggest that an obtained IQ is likely to be a low or high estimate of an individual's true IQ. A brief discussion of this may be helpful to the reader. As noted above, the lack of a significant correlation between the test-retest interval and stability coefficient suggests that changes in IQ scores are mainly due to error, rather than genuine change in intellectual ability. Therefore, the change in IQ scores is due to changes in the environment and nonin- would be likely that the higher result was the more accurate, as the nonintellectual factors that affect IQ scores will tend to reduce them; therefore, lower scores will on average have been subject to more error and be less accurate. Other sources of information regarding the likely accuracy of an IQ result come from how the individual functions in his/her environment. If he/she is coping with intellectual demands in everyday life-for example, if he/she is able to budget or read and understand complex information and yet has an IQ of 55-it is likely that this IQ is a low estimate of the true IQ. If the person is failing to function with such tasks and has an IQ of 80, it may be a high estimate of the person's true intellectual ability. However, none of this information can be used quantitatively to reduce margin of error in an IQ score by a specific amount. Therefore, an IQ figure can only be regarded as a guide to a client's true IQ. Because of this, it seems unreasonable to have a specific IQ figure below which somebody could be regarded as having intellectual disability.
The analysis in this article may be subject to a number of sources of error. First, there were very few studies, which meant the meta-analysis had to be done by combining the data from different assessments, not only different versions of the Wechsler (1949 Wechsler ( , 1955 Wechsler ( , 1974 Wechsler ( , 1981 Wechsler ( , 1991 Wechsler ( , 1997 assessments but also Binet assessments (Terman, 1960; Terman & Merrill, 1972) . However, as the stability coefficients for these different assessments do not differ greatly, this does not seem unreasonable. Second, means for the client's initial age, IQ, and the test-retest interval were reported and used in calculation. Although no relationships were found between the test-retest interval, age of client, or initial IQ and the correlation between tests, it is possible that using meaned data obscured effects that were happening at the extremes of the data set. Third, stability coefficients reported in Table 1 and used to calculate SEMs were not corrected for the restricted range of IQ scores in the studies. In addition, when calculating SEMs, an SD of 15, which was the SD for the population as a whole, was used rather than the SD of the sample. Both these could be argued to have resulted in the lower stability coefficients and the relatively large SEMs. However, the concern here was with predicting change in IQ of people with low IQs, which is a restricted sample of the whole population and will almost inevitably have a smaller range of IQs. The mean SEM of 6.4, which was calculated using uncorrected stability coefficients, and an SD of 15 gave an estimate of the percentages of IQs that would change by specific amounts, similar to that found in the studies that reported on this. Nonetheless, it may be of interest to some readers to see what the corrected stability coefficient and SEM would be. Guilford and Fruchter (1978) provided a formula for correcting correlations for restricted range based on the SD found in the population as a whole (in this case, 15) and the SD of the restricted sample (in this case, the weighted-mean SD of 11.63), as shown in Table 1 . This gives a corrected, weighted-mean stability coefficient of .88, which corresponds to an SEM of 4.03, which is still substantially higher than the reliability and SEM reported in the test manuals.
It is clear that additional work needs to be done on the stability of the assessment of low intellectual ability. However, until this is done, the above analysis of the studies that are available is the best description of the stability of low IQ. 
